DESCRIPTION
A man aged 42 years presented with progressive muscle weakness and fasciculation in his legs. He was diagnosed with sporadic amyotrophic lateral sclerosis (ALS) based on clinical and electrophysiological upper and lower motor neuron dysfunction. He presented no obvious cognitive or behavioural impairment indicative of frontotemporal dementia (FTD), although detailed cognitive tests were not performed. When he was 43 years old, he presented with tetraplegia and respiratory failure without extraocular muscle impairment and received a tracheostomy with invasive ventilation (TIV). His first brain MRI at age 43 years showed signs of upper motor neuronal degeneration and global discrete cortical atrophy (figure 1). During the ensuing years, he communicated with others using extraocular movements and did not exhibit any symptoms of obvious dementia. When he was 46 years old, his extraocular muscles became nonfunctional. He lost his voluntary motor function and communication ability entirely, falling into the so-called 'totally locked-in state (TLS)'. 1 A brain MRI at age 47 years, 1 year after TLS onset, showed severe atrophy of the bilateral precentral gyrus (figure 2). The bilateral frontal lobes, anterior temporal lobes, putamen and tegmentum of the mesencephalon also showed progression of atrophy (figure 2). A brain MRI at age 53 years, 10 years after the TIV and 7 years after TLS onset, showed progressive and marked atrophy in the frontal, temporal and parietal cortical lobes, basal ganglia and brainstem ( figure 3 ). In contrast, his occipital lobe was relatively well preserved.
Sporadic ALS, which usually displays TDP-43 pathology, can progress to a very advanced stage with complete quadriplegia and ophthalmoplegia resulting in TLS. TLS is observed in 11.4% of ALS patients on TIV.
1 ALS patients in a TLS may exhibit severe, widespread involvement of the cerebral cortex and brainstem. 2 This study is the first to demonstrate the chronological changes in sporadic ALS in a TLS using MRI images.
ALS and FTD share the pathological manifestations of frontotemporal lobar degeneration (FTLD). 3 However, FTD is a form of cortical dementia which comprises three prototypical clinical FTLD syndromes, including FTD, progressive non-fluent aphasia and semantic dementia. 4 Few FTD patients show upper or lower motor neuron dysfunction even if their clinical course is protracted. Sporadic ALS with definite upper and lower motor neuron dysfunction but without symptoms of FTD in the presence of severe, widespread, progressive cortical atrophy as seen in our case has hitherto never been documented. This case indicates that some instances of ALS may exhibit severe frontotemporal lobe atrophy on MRI similar to that seen in FTD cases during a prolonged TLS state for reasons as yet unknown.
Our patient showed relatively good preservation of the occipital lobe on MRI, a finding consistent with those of previous pathological studies of ALS resulting in TLS showing good preservation of the visual pathway. 5 Preservation of the visual pathway including the visual cortex might be an advantage in the future development of brain-computer interfaces enabling ALS patients in a TLS to communicate.
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